Recent studies utilizing satellite retrievals have shown a strong 9 correlation between aerosol optical depth (AOD) and cloud cover. However, 10 these retrievals from passive sensors are subject to many limitations, includ-11 ing cloud adjacency (or 3D) effects, possible cloud contamination, uncertainty 12 in the AOD retrieval. Some of these limitations do not exist in High Spec- 
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Several satellite studies indicate that regions with increased cloud cover are accompanied 37 by increased aerosol optical depths (AODs) in the clear areas between the clouds, and that 38 this phenomenon is occurring globally [Sekiguchi et 41 aerosol retrieval, aerosol swelling in the high-humidity cloudy environments [Clarke et al., 42 2002], increased illumination of the cloud-free columns by the nearby clouds (i.e., the 43 cloud adjacency or 3D effect) [Podgorny, 2003; Wen et al., 2006 Wen et al., , 2007 , increased particle 44 production in the vicinity of clouds [Hegg et al., 1990; Hoppel et al., 1994 ; Clarke et al., 45 1998], and shift of aerosol size distribution to larger size because of cloud processing and 46 cloud evaporation in the vicinity of clouds [Lelieveld and Heintzenberg, 1992 ; Alkezweeny, 47 1995; Hegg et al., 2004] . 48 Wen et al. [2006, 2007] studied the 3D cloud radiative effects on MODIS aerosol re-49 trievals over Brazil. Their Monte Carlo simulations indicate that ignoring the cloud ad-50 jacency effect can cause an overestimation of 50 to 140% in AOD retrieval, with the over-51 estimation more pronounced at shorter wavelengths. Larger increase of AOD at shorter 52 wavelengths is also shown in stochastic cloud model simulations [Marshak et al., 2008] . 53 They argue that the enhancement in the cloud-free column radiance comes from the en-54 hanced Rayleigh scattering. 55 In this study, we examine the aerosol properties both in the vicinity of clouds and 57 (HSRL) profiles of aerosol backscatter and extinction coefficients. The HSRL has many 58 advantages over passive satellite instruments for observing aerosol and cloud interactions, 59 including: 1.) it provides accurate measurements of aerosol properties in the vicinity 60 of clouds as opposed to the aerosol retrievals provided by satellites; 2.) it is an active 61 instrument with a narrow source, so it is not affected by cloud adjacency effects; 3.) the 62 backscatter coefficient of cloud droplets is much larger than that of aerosols, so cloud 63 boundaries are readily distinguishable; and 4.) the HSRL has a spatial resolution of < 64 100 m, which makes the clear profiles less prone to cloud contamination than the much 65 larger clear pixels (>500 m) associated with satellite instruments. But the disadvantage 66 of HSRL measurement is that it has limited spatial coverage and can only provide cloud 67 top height along the flight track. 
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224 collision/coalescence; and 3.) aerosol swelling as relative humidity (RH) increases near 225 clouds.
226
New particle production in the vicinity of clouds alters the aerosol size distribution. 227 Hegg et al. [1990] noted that aerosol number size distribution in the vicinity of clouds 228 consists of more smaller particles ( r < 0 . 05µm) than the nearby clear air aerosol size 229 distribution, and suggested that this is due to homogeneous heteromolecular nucleation. 230 Hoppel et al. [1994] observed a large number of small particles ( r < 0 . 01µm) above the 231 cloud top and interpreted this as an evidence of new particle formation. Clarke et al. 232 [1998] also observed significant increase of ultra fine particles (0 . 002 < r < 0 . 005µm) at 233 the edges of clouds. However, given the very small size of these particles, they are unlikely 234 The unambiguous increase of extinction coefficients also translates to the increase of 288 column aerosol optical depths at 532 nm in the vicinity of clouds. AODs increase by about 289 8% to 17% in the vicinity of clouds than far away from clouds (4.5 km). Koren et al.
290 [2007] found that AOD at 440 nm decreased by about 13%::L2% on average from the first 
